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TOPIC TAGS: alloy ZhS-6K, paramagnetic guaceptibility, surface electrical resistance, 
heat treatment, phase transformation, eddy current, heat resistance, magnetism, alloy 
electrical property, heat resistant alloy 


ABSTRACT: Application of new methods ‘o the physical investigation of the phase and 
structural changes occurring during cyclic heat treatment of heat-resistant materials is 
very important. One of the methods used in thie study is that of paramapnetic suscepti- 
bility, by means of which it is possible to determine the interrelationship between struc- 
tural changes and the states of phases, whether these changes are successive or simultan- 
eous, and to what extent they occur during the process of thermal fatigue. In addition to 
the above rnethods the following were ale used: changes in thermal rigidity and ; 
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; @lectrical resistance, form changes, and measurement of the surface electrical resis- 
tance with determination. of losses due to eddy currents. Tho first task was the investi- 
gation of the effects of thermal stress on form changes and hardness of samples of the 
alloy subjected to cyclic heat treatment. The results obtained showed that the linear 
dimensions of alloys with high recrystallization temperatures did not change appreciably 
as a result of thermal cycles. It is interesting to note that after 250 thermocycles with . 

; cooling in water, breakage occurred without noticeable change in the length of the samples. 

| Thermal rigidity of samples was measured in a standard VIM-1M apparatus. It was 
| found that the changes in hardness resulting from thermal treatment depend -not on ther- 
i mal stresses but on changes in the fine crystalline structure of the alloys. The dependence 
| of the electrical resistance of the alloy on heat changes during thermal treatment was 
; Studied by the potentiometric method using a standard PPTN bridge. It was found that 
;  Yesistanca decreases up to 60 thermocycles. The absolute minimum occurs at about 
326 cycles after which there is a continuous increase up to 600 cycles. The study of 
‘1. paramagnetic susceptibility showed hat during heat treatment there was a continuous 
decrease in the hurd uolution of the matrix due to the alloying components, Thia process 
; Should case a decrease in electrics! resiatance. The sharp increase cee $85 cycles is. 
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' changes occurring during cyclic heat treatment. For measurements of susceptibility a 
, Special unit was designed which utilized the compensatory method of measurement. The 
following conclusions were reached: cyclic heat treatment, with cooling in a stream of air, 


observed, a fact which ls explained by the almost total absence of a gradient of thermal 
_ stresses during cooling. Orig. art. has § formulas, 7 figures, and 1 table. 
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5 great interest, because af the possibility of obtaining information on 
Lire Gf the fuvromanetiec state. Inthe Present study the effect of small id itions of 
Gadolinium on the magnetic properties of Nickel alloys during compressior w:.5 investi- 
gated. There wa: reason to suppose that large changes in Magnetization +; © tration 
uncer con.pression would be noticed in these alloys, because thay were 4°13; . of farro- 
magnetic metal, nickel with ferromagnetic gadoliuium, both of which hav be Jv-centered 
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lattices. Jn addition, the magnetostriction of par: iprocesses of these alloys was studied. 
AS was pnowwa ad cv a by the authors, the measurement of Magnetostriction at two 
it E possi. é to determine the magnitude of comparative chanzes in 
2h Mp with changes in manifold compression and io determine the 
nparative chaage in the average interchange integral with the manifold com- 
‘tic nickel with an initial purity of 99.98%was used. Alloys were 
nickel aid from metallic gadolinium 98.8%pure. The alloys were 
ric are furnace in an ene Shere of refined argon. Magnetization to 
red at room temperaiu e by ie differential method. The sample 
in 2 special vessel made of beryllium bronze. Uniform compressior. 
thod based on the gallium property of increasing its volume upon 
ound that small additions of gadolinium considerabiy increased ‘the 
metection during compression. Additions of 0.4% of gadoliniuzn increased 
2 dts muignetization 2) times as much as compared with that of pure nickel. The 
measurement oz magnetostriction of paraprocesses was done by the method described 
previously by the authors. It should be noted that the magnetostriction of alloys of nicke’. 
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with small amounts of gadolinium approached that of iron-nickel alloys. This fact shows 


she necessity of studying other properties of nickel and gadolinium. Orig. art. has: 
3 formulas, 2 figures, and 1 table. 
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TITLE: Investigation of the parainagnetic properties of high temperature alloys on an 
iron and nickel base 


‘SOURCE: AN SSSR. Institut metallurgii. Issledovaniya po zharoprochn*m splavam, 
v. 10, 1963, 87-92 


chromium alloy, alloy paramagnetic property, paramagnetism 


| 
TOPIC TAGS: paramagnetic steel, high temperature alloy, iron alloy, nickel alloy, } 
pa 
ABSTRACT: The temperature dependence of the paramagnetic properties of high temperature : 
alloys on an iron and nickel base was investigated as a guide to their electronic structure 
and the effective awnber of electrons N, It was found that the maximum number of elec- 
trons for nickel-chromium alloys is found in those containing 10% Cr. Addition of niobium : 
toan alloy of Ni+ 16% Cr leads to significant increase in N, Investigation of complex alloys on : 
_& nickel-chromium base showed that the maximum N is observed in alloys with aluminum 
and titanium, Investigation of complex alloys on an iron-nickel-chromiwm base showed 
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‘that the effective magnetic moment connected with N is maximal in alloys containing tungs~ : 
ten and molybdenum, while niobium, titanium and aluminum lead to a decrease inN. The . [> 
results obtained and their comparison with tensile strength studies show that the number of : : 
electrons in the bond found on the basis of the temperature dependence of paramagnetic ' 

. sensitivity may characterize the strength of the interatomic bonds at high temperatures, ; 7 
‘Orig. art, has: 3 figures, 2 tables and 9 formulas. 
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Figure 1. Relative changes of pa 
function of the numbe paramagnetic susceptibility of Pd + 1 at. % Fe alloy as a 
3- 11006. r of cycles and tempering temperature, 1- T= 900G, 2 - 1000C, 
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TITLE: Change in the physical properties of ferromagnetic metals and alloys due 
to gamma ray irradiati {7 { i 
Gis fe¢ 

SOURCE:,;\'Soveshchaniye po probleme Deystviye yadernykh izlucheniy na materialy. ss - 
Moscow, 1960. Deystviye yadernykh izlucheniy na materialy (The effect of nuclear 
~radfation on matertels); doklady soveshchaniya. Moscow, Izd-vo 
294-305 \ 


2 ae ae, 
TOPIC TAGS: alloy, ferromagnetic alloy, alloy property, ferromagn Sele opouacegs 
property change, Atradiation induced change , alloy irradiation, neutron irradiation 
fs 27 UU a , 
ABSTRACT: The effect of gamna irradiation on the galvanomagnetic effect and 
coercive force (H,) of iron, nickel, an Ni 3Mn Fe’ Al, and Ni3Fe alloys annealed 
and quenched from various temperatures lias been investigated. ‘The irradiation- 
induced changes in their magnetic properties generally proceeded in the same 
direction as those produced by conventional heat treatment (thermal ordering). 
Gamna irradiation induced the ordering qf metals in the disordered condition, 
promoted further ordering of the metals' in¢émpletely ordered by heat treatment, 
but had a disordering effect: on the metals completely ordered by heat treatment. 
Irradiation at 140 and 240C accelerated the change in the galvancmagnetic effect and 
oy bf a, 
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Ho» and this change was greater than that produced by heat treatment. The inter- 
action of gamma radiation with a metallic substance led to the formation of 

Frenkel pairs and other more complex defects (most probably dislocation loops). In 
irradiation of nickel annealed and quenched from 900, 1000, or 1040C, the course of 
the changes in H, was similar to that in low-temperature tempering of a high- 
temperature quenched ferromagnetic. At the same time, the relative change in He 
was not equivalent to that produced with low-temperature tempering, probably 
because of a difference in the number of. dislocation loops caused by annealing. 

and quenching. Theoretical analysis showed that as the time cf exposure to. 
irradiation increases, H, should increase and approach saturation, and the magnitude 
of the flux. In general, gamma ray irradiation of a high-temperature annealed and 
quenched ferromagnetic leads to changes in H,, due to paired defects formed during 
heat treatment: and to the gamma~ray-induced effect, which is similar to low-temper- 
ature tempering. Gamma irradiation slowed down the movement of domain boundaries in 
ferromagnetic materials, probably because of the deceleration of a moving boundary 
layer by the defects originated by gamma irradiation. Gamma irradiation also’ 
substantially increased the relaxation of the internal stresses in plastically 
deformed ferromagnetic alloys, and in this respect, the effect of gamma irradiation 
was similar to the effect of neutron irradiation. [MS J 
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TOPIC TAGS: plastic deformation, magnetic susceptibility, solid solution, lattice defect 


ABSTRACT: The present article discusses experimental results describing the influence 

of plastic deformations on the paramagnetic susceptibility of diluted solid solutiong of Fe 

in Pt. Results are summarized in Figure 1 and Table 1, 435 | 37 
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1 - when annealed; 


2 - when deformed. 


Figure 1. Temperature dependence of the reciprocal of the iron susceptibility of iron 
in alloys. . 

i 8% % - aie i 

A °, 6.9 10,4 “46,2: 
| “ aries * 82 105 47°. 
| 

i 


Table 1. Changes in the susceptibility of the Pt +1 wt % Fe at 250C and of the magnetic 
moment per iron atom within the alloy as a result of plastic deformation. 
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The results are in good agreement with previous theoretical predictions (Fiz. tverd. tela, | 
7, 893 (1965)). Plastic deformation of solid solutions does not only affect the atomic 
structural state, but the electronic State of the solutions as well. The paper was presented 
by Academician G. V. Kurdyumov, 3 Jun 65, Orig. art. has: 2 formulas, 2 figures, 
and J table. 
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TITLE: Change of the magnetic properties of nickel during cyclic thermomagnetic 
| treatment 


(Stucy of imperfections in crystal structure), Kiev, Naukova dumka, 1565, 35-43 


TOPIC TAGS: nickel, thermomagnetic effect, magnetostriction, thermal stress, 
magnetization, magnetic permeability, magnetic coercive force 


ABSTRACT: The effect of cyclic thermal treatment.in 8 magnetic field on the Coercive force, 
Magnetization, and magnetic permeability freated Was studied for the first time. Vacuum- 
remelted nickel] Specimens were vacuum-agnealed for 4 hr at 900C to relieve the stresses, 
then subjected to cyclic thermal treatment \trepeated quenchings) at 250—1100C both in the 
absence of a magnetic field and in the presence of a longitudinal or transverse magnetic field, a 
A 25—-30%, reduction in the increase of the coercive force was observed after cyclic thermal : = 
treatment in the longitudinal field a8 Compared to the same treatment in the absence of a field, | 

A sharp reduction of this kind was also observed in the transverse field. Cyclic thermal] 
treatment was found to cause a decrease in the magnetization and permeability of nickel, thia 
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| being directly related to the data on the reduction in the increase of the coercive force, The 
effects observed are interpreted in terms of the general aspects of the theory of thermo- 
magnetic treatment, ¢ combined action of magnetostrictive and thermal stresses during 
the quenching of i rom temperatures above the Curie point causes a decrease in the 
number of dislocation\8ources, and this in turn results in a smaller increase of the coercive 
force. Orig. art. has: 4 figures, 3 tables, and 5 formulas, 
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TITLE; Effect of packing defects on the spectra of annihilation of positrons with electrons 
in nickel-copper,alloys 


Y]oo¥v 
SOURCE: AN UkrSSR. Fizicheskaya priroda khrupkogo razrusheniya metalloy (Physical 
nature of britt re of metals). Kiev, Izd-vo Naukova dumka, 1965, 112-119 


TOPIC TAGS: lattice defect, particle annihilation, positron, electron, nickel base alloy, 
copper eMoy 


ABSTRACT: So far no direct experimental findings have been obtained on the effect of packing 

defects on the energy spectrum of electrons. To fill this gap, the authors investigated the } 

variation of this spectrum by the method of the annihilation of positrons with electrons, since |— 

this method he information on the effect of plastic deformation on the energy spectrum | 

of electrons,|'Pure Ni as well as its alloys with 10, 20 and 30% Cu were investigated (as the | 

Cu content increases to 30%, the energy of the packing defects in these alloys decreases al- ae 
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(“80% in this case) of the Specimens of the alloys investigated, the density of packing defects | 
will be the higher the greater is the probability oc of their formation, The specimens were 
deformed by rolling. Curves of the angular distribution of & -quanta during annihilation of 
positrons with electrons in the investigated alloys in vacuum-annealed (900°C for 3 hr) and de- | 
formed states were plotted with the aid of a shielded-emittor unit. The positron source wag | 
the isotope Na-22 (activity 3 Heuries), Findings: the maximum variations in the annihilation | 
spectra were recorded for the alloy with the greated probability of formation of packing de- 
fects and the lowest energy of packing defects, i.e, for the alloy with 30% Cu. For the de- | 
formed specimens the curve of angular distribution of & ~quanta is steeper than for the an- | 
nealed specimens, This meang that, since most of the annihilation acts take place on d-elec- 
trons, (and thus the density of occupied states in the d-band increases), the mean electron | 


most three times), proceeding from the premise that, given an identical degree of deformation | 
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investigation of the relationship between the electron structure of alloys and packing defects 
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Effect of plastic deformation and hardening on the paramagnetic 
properties of palladium and platinum alloys with localized magnetic 
moments, Ukr, fiz. zhur, 10 no, 11:1261~1263 N '65, 

(MIRA 18:12) 


1, Institut metallofiziki AN UkrSSR, Kiyeve Sutmitted May 10, 
1965. 
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TITLE: Influence of quenching on the magnetic susceptibility of palladium alloys 
containing small amounts of iron 4 ye 
wv 


SOURCE: Fizika metallev 1 metallovedeniye, v. 21, no. 6, 1966, 833-842 


TOPIC TAGS: palladium alloy, magnetic any magnotic susceptibility, magnetic 


structure j 

({BSTRACT: The effect of quenching (from high temperature) of Pd +1 at. % Fe and 

Pa + 25 at. Ag+ 1 at. % Fe alloys on the paramagnetic susceptibility of these i 
tlloys was investigated, The experimental procedure employed is described by I, Ya, | 
Nekhtyar and V. S, Mikhalenkov (Sb. Voprosy fiziki metallov i motullovedeniya, No. * 
12, Kiyev, Id. AN UkrSSR, 1961, str. 46). The experimental results are presented : ! 
fraphically (see Fig. i). It was found that repeated quenching of tho alloys leads. | 
‘to an anomalous increase in tho magnetic susceptibility of the alloys, which is :y 
ascribed to the formation of stable complexes between iron atoms and vacancies, Thg | 
latter are believed to have been formed during the cyclia quenchings, This conclu~™ | 
sion is supported by results on positron annihilation reported by A. T. Stewart 
(Canad. J. Phys., 1957, 35, 168). 
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Fig. 1. Temperature dependence of the change 
in magnetic susceptibility after 100 quenching 
cycles from 10006, 


Orig. art. has: 10 graphs and 11 equations. 
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4 
TITLE: Annihilation of positrons by electrons in plastically deformed metald with 
bee lattice 


SOURCE: AN SSSR. Doklady, v. 168, no. 4, 1966, 785-787 


TOPIC TAGS: particle annihilation, electron positron pair, electron spectrum, de- 
formed metal, plastic deformation, crystal dislocation phenomenon, crystal defect 


ABSTRACT: This is a continuation of earlier work (DAN v. 156, 795, 1965) where it 
was shown that an investigation of annihilation spectra in plastically deformed 
metals discloses changes in tev topo energy spectrum, 4 The present article re- 
ports results obtained for nd Fe + 0.63%. ar Yana Fe + 1.08% Al solid 
solutions. The procedure seed to obtain the annihilation spectra was described 
earlier (Vopr. fiz. met. 1 metallovedeniya, no. 12, 46, 1961). The apparatus was 
modified to provide accumulation of larger statistical material. The angular distri- 
bution of the annihilation photons was plotted first for the stressed and then for 
the annealed material. The stress was produced by rolling in two mutually perpen- 
dicular directions and the strain was 75-80% in all samples. The results indicate 
that the s- and d-electrons become redistributed in the distortion field around the 
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dislocations. Procf that the observed change in shape of the annihilation spectra i 
is due to dislocations and not to point defects is the fact that annealing demon- 
strates these changes to occur at temperatures corresponding to intense dislocation. 
The elastic properties of the metal govern the maximum polarization, the excess dis- 
location charge, and the relative change of the annihilation rates, so that the mea- 
surement of the spectra yields new data on the electronic nature of defects of the 
dislocation type. As in the earlier work, the maximum intensity of the spectrum is 
increased by the deformation, but the half-width of the annihilation curve decreases. 
Alloying with aluminum, by affecting the stacking-fault energy, increases the polari- 
zation, but there are not enough data to explain this fact. Nor are the data suffi- 
cient to explain the specific features of the different crystal structures and their 
relation to the annihilation spectra. This report was presented by Academician G. V. 
Kurdyumov 11 September 1965. Orig. art. has: 2 figures, 5 formulas, and 1 table. 
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TITLE: Change in the magnetic properties of dilute solid solutions based on Pd and Pt 
in hardening and in plastic deformation 


SOURCE: AN UlaSSR. Elektronnyye svoystva motallov i splavov (dieseanee properties of 
metals and alloys). Kiev, Izd-vo Naukova dumka, 1966, 49-64 


TOPIC TAGS: magnetic susceptibility, paramagnetic susceptibility, motal heat treatment, 
plastic deformation, palladium base alloy, platinum base alloy, silver containing alloy, 
iron containing alloy 1 Mtartic pvr 


ABSTRACT: The effect of cyclic heat treatment and plastic deformation on the para- 
magnetic »roperties of alloys based on palindium and on platinum is investigated. The 
compositions were: Pd +1 at. Fe and Pd + 25 at. Ag+ 1 at. % Fe and Pt +1 at. 

% Fe and 2t + 3 at. ‘%% Fe. The alloys were propared in an arc furnace. The paramagnetic 
susceptibility was measwred with a pendulum balance, and the susceptibility was s+ ..4:7° 
as a function of temperature to 5000. The starting state was achieved by o.erlug the 
specimens at 11000 for 2 hrs. Hardening was produced with cyclic he.--..; to 900, 1000, 
and 1100C, followed by rapid cooling in water. The paramagnetic susceptibility of 
palladium alloys at roon temperature increases as a result of mitiple hardening 
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Fig. 1. Relative chenge in paramagnetic 
susceptibility as a function of number 

of cycles V and temperature of hardening 

for Pa + 1 at. % Fe a8 measured at room tempera- 
turer: 111000; 2- 1000; 3-90. 


(see Fig. 1). Plastic deformation of the palladium alloys did not markedly affect the 
paramagnetic susceptibility or the magnetic moment. No significant increase in para= 
magnetic susceptibility was observed in the platinum alloys after plastic deformation. 
Hardening did not change the susceptibility of the Pt-Fe alloys. Orig. art. nas: 15 
graphs and 12 formulas. 7 
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AUTHORS ; Kobrin, M. M. and Dekhj | 
, ae eM eondimeht a: 


TITLE; Deformation Correction and the Preoise Representation of the 
Bithler Method of Direct Determinaticn of Residual Stresses 


PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 12, 
PP. 1392~1398 


TEXT: ‘In the present paper, a deformation correction is suggested, which 
permits an exact consideration of the deformations caused by cutting. The 
possibility is shown to record an exact‘ deformation curve by means of the 
correction mentioned, and thus also accurately to caloulate the residual 
stresses from one single equation using the direct Sachs method. The authors 
also suggest a new combined method of determining the residual stresses, 
which ccnsists in introducing a correction into the curve of the dependence —— 
of the change in the respective deformation 6 or €& upon the variable sur- 
face F cf the ground and treated cylinder (disk). ‘the introduction of the 
correction permits calculation of the residual stresses both from the 
separated (for the sections of the preceding and final cutting) and from 
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single relations (for grinding and treating along the entire radius). The 
suggested introduction of the correction is demonstrated on the basis of — 
the calculation of residual stresses in a disk from the relations mentioned. 
For the introduction of corrections for the deformation measured in the 
final stage of cutting, the final extent of the deformation, determined 
after the preceding grinding or treatment has been carried out, is used. 
The ratio between the deformations on the external and internal surface 

of a disk with residual stresses, which had been cut open to a ring having 
the radius r, is investigated (Fig. 1}. The resulta obtained by checking 
the method are shown in Figs. 2 and 3 in form of the deformation curves 

and diagrams representing the residual stresses. In Tatle i the residual 
stresses for the ground sections after introduction of corrections accord ing 
tq the method suggested by the authora together with the respective results 
according to the method developed by L. A. Glikman and A. N. Babayev 

are compared with one another. The results obtained for the residual 
stresses with a correction carried out according to both methods show a 
perfect agreement. The method suggested by Bliihler for the calculation of 
residual stresses by means of a single deformation curve may be seen from 
Card 2/3 
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the diagrams given in Fig. 4. The curves of the axial and diametral defor- 
mation for the &rTound and treated sections of a brags Oylinder are given, 

in which the direct Sachs method was used. Table 2 compares the axial, cir- 
oudar, and radial residual stresses for & final ground section determined 

by three methods of calculation. The results obtained show that the 

quentities found by means of the Single formulag using the single deforms- 

tion curves and the separate procedures Show full agreement. There are 

4 figures, 2 tables, and 8 referencea; 5 Soviet and 3 German. . / 


ASSOCIAryon; » Tsentral' nyy nauchno~issledovatel! skiy institut stroitelt. 
nykh konstrukigiy (Central Scientific Research Inatitute res 
of Structural Parts), Vsesoynanyy nauchno-issledovatel 'ekiy 
institut mekhanizatsii sel'skogo khozyaystva (All-Union 
Scientific Research Institute of Agricultural Mechanizatior ) 
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Using Sechs! method of determining internal stresses in pressed 
joints. Zav. lab, 27 no. 12:1523-1527 ‘61. (MIRA 15:1) 


1, TSentral'nyy nauchno—issledovatel'skiy institut stroitel'nykh 


konstruktsiy i Gosudarstvennyy vesesoyuznyy nauchno-issledovatel'skiy 
tekhhologicheskiv,Jnstitut remonta i ekspluatatsii mashinno- 
traktornogo parka, 
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TITLE: improved, extrapolatton and checking of the incomplete diagram 


in determining residual stresses by. the Sachs method 


PRETGUTCAL: vavodskaya Llaboratoriya, v- 26, now 9, 1962, 1117 - 1121 


TEXT? it is sugrested that when determining the residual stresses according 
to GC. onehs (2. Metallkunde, 18, 9, 352 (1927)) the extrapolation of the 
final section of tie deformation curve should be replaced by interpolation. 
The cylindrical samples are indented on one side only and their-deformation 
maxes it »vossible to draw complete and incomplete diarraxs of the residual 
etresses, rae initial and final sections of the deformation curves can be 
determine}. The difficult.operation of cutting the samples in order to 
establish tie incomplete diagram for the peripheral zones is limited .to 
partial cuts. The validity of the principle of fictitious deforanation and 
of the assumed conservation of residual stresses in the remaining portion 
when the -nsterial is cut on one side only is examined. There are 4 figures, 
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: JPITLE: A method for determining the residual, voltages in gelvanio coatings. Class | 
: ‘42, No. 178552 


__ Source: Izobreteniya, promyshlennyye obraztey, tovarnyye maki, no. 3, 1966, 82 
ee TOPIC TAGS: strain gage, metal coating, metal cladding. | 
| 


» (ABSTRACT: This Author Certificate presents a method for determining the residual 
voltages in galvanio coatings. The method is based on the fact that the magnitude | Wf 
of the residual voltage is. determined by strain gage measuring of the deformations | 


Aeron peorecenes 


(rarese wenn 


; jof the sample. These deformations arise in the process of depositing the coating on’ 
‘; [the sample. The method increases the precision of the measurement. The tested | 

‘i |specimen is pressed into the shape of a ollow cylinder for determining all three |... °: 
a0 components of the residual voltage. Strain gages paralle). to the axis and to the 

: |ddameter are facitened to the otter or inner surface of this ollow cylinder. Then, |-— 

i. [in the process cf depositing the coating, the value of all. three components of the | 
) residual voltage: along each section of the sanple surface coating is calculated on | 
i; the basis of the strain gage readings, . 
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Safronov, I. I. (Kishinev); Beznosov, A. Ya. (Kishinev) 


ORG: none 


TITLE: Effect of working conditions of mechanized electrospark hardening on the 
resulting surface quality 


SOURCE: Elektronnaya obrabotka materialov, no. 3, 1965, 45-49 


TOPIC TAGS: electrospark hardening, steel surface hardening 


ABSTRACT: The results are reported of an experimental study of the effect of 
electrode-feed rate, work-piece rpm, number of passes, and electric system 
parameters upon the hardness and roughness of surface and work-piece size 
variation. In the experimental machine (see figure), piece 1 held by centers 2 is 
driven by d-c motor 4 through reducer 3. Electromagnetic vibrator 5 is axially 
moved by lead screw 6 driven by wormgear 7 and d-c motor 8, The work-piece 
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rpms are controlled by potentiometer 10. The 
vibrator travel is reversed by switch 11. 

' Generator 12 and capacitor bank 13 supply the 

' . discharge circuit. Cylindrical pieces made 

from normalized steel-45 were experimentally 
hardened by T15K6 electrodes. It was found | 
that: (1) The number of passes (1-4) and the | 
working current (2.5—10 amp) have the 
greatest effect on the surface hardness and 
piece-size augmentation; the piece rpm and 
electrode-feed rate have a relatively small 

_ influence; (2) The surface roughness only 
very slightly depends on the above factors. 
Orig. art. has: 6 figures. 
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ORG: none 
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ABSTRACT: Existing methods (such as G. Sachs', Z. f, Metallkunde, 19, 352, 
1927) of determining residual stresses in various (electrolytic, electrospark, 
welded-on, metal-sprayed) metal coatings have serious drawbacks: they are 


inapplicable to those casea when elasticity moduli of the coating and the base metal 
are different; etching off the metal layers is associated with creating additional 
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stresses; uniform etching is extremely difficult, etc. Hence, the veracity of 
results becomes questionable. A new method is suggested in which the residual 
‘Stress is determined during the process of building-up the coating. A base-metal 

‘ bar is rigidly fastened to a special holder, and a metal lzyer is deposited on one 
Side only. Released from the holder, the bar buckles due to a residual stress. By 
applying a measured force to restore the bar to its original shape, the stress 
‘caused by the coating can be estimated. The bar then is fastened again to the 
holder, and the next layer is deposited, and so on. The method is claimed to be 
accurate and applicable to the different-base-coating-metals case. Orig. art. 
has: 4 figures and 14 formulas. 
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PEKNTYAP, I. 


i 
” 


USSR /Physics - Magnetic Hysteresis, 1 Dee 51 
Rectangular 
! 


"Magnetic Hysteresis Loop Close in Shave toa 
Rectangle," M. V. Dekhtyar, L. M. Dekhtyar, Phys 
Faculty, Moscow State U imeni Lomonosov 


“Dok Alc Nauk SSSR" Vol LXXXI, No 4, pp 533-536 


Describes the results of applying the treatment 

of recrystn under load to Fe-Ni alloys and alloyed 
permalloy wires 0.5 mm thick. Previous expts (M. 

V. Dekhtyar, ibid. Vol LXIX, No 4, 1949) showed 
that polycrystallic ferromagnetic material sub- 
jected to recrystn while being stretched possesses — 
a rectangular-shaped hysteresis loop. Submitted 

by Acad M. A. Leontovich 3 Oct 51. 
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Gard 3/1 au, 13 ~ 9/10 
: Authors . 


$ Uekhtvar, i. y -3 Dekhtyar, L, kes ard Yurina, T. A, 
: MADR GGRE RUE ea iets cot ; 
On the method of Studying the vriase 
ferrites) end metallic alloys 


Periodical Tav, Au 


Title. t transformations in non-retalic compounds 

SSSR ser. fiz, 18/4, 302-510, Jul - hug 195), 

Abstract ' oA new device » develoned by one of ¢ meanetic and 

non-marnetic characteristics: of Non-netallic compounds (ferrites) andi metallic 
alloys is described. “With: the help of this device the following prorerties 
and processes can be easily observed or checked: pkase transformatiors (from 
the naramacns tic into ferromanrntic state and vice versa) » crystal formation 
in ferrites; derendence of iagretic and electric characteristics of ferrites 
at the temrerature of their clinkering (magnetic Permeamility and ohmic rem 

Sistance); eradual decomposition of austenite at all Stares, Eleven refer- 
ences: 6-USSR; 3.German (1929-1953), pia "rans. Graphs, 


he authors, for studyine the 


Institution : Physical ¢ aculty of M, 


V.. Lomonosov University of Mosca 
Submitted Nay 13, 1954 
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DBKHTYAR', L, 


AEE hgh ENG IE STR Bo eye, 


Heating sand in silicate production. Stroi.mat., izdel.i konatr, 
2 no.1:33 Ja '56. (MLRBA 9:5) 


l. Glavnyy iushener zavoda silikatnogo kirpicha. 
(Silicates) 
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KOLTUNOVSKAYA, B. (g, Zaporozh'ya); 2 AB vd. (Be. Zaporozh'ye). 


Production of microporite has been started, Stroi, mt, 3 no. 5:34 
My 57. (MLRA 10:6) 


1. Nachal'nik stroitel'noy laboratorii tresta "“Zaporozhalyuminstroy" 
(for Koltunovskaya), 2. Glavnyy inzhener Dueprovskogo zavoda siliket- 
nogo kirpicha (for Dekhtyar') 

(Zaporozh'ye--Insulating materials) (Lightweight concrote) 
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DEMHTYAR, 1.Ya.; DEKHTYAR, Mol. 


Fluctuation of electron concentration in solid solutions. Iv.vys. 
ucheb.zave ;£1%~ noe2375-60 '60. (MIRA 13:8) 


1. Eiyevakiy politekhnicheskiy institut. 
(Solutions, Solid) 
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8/069/62/024/006/004/009 
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B101/B180 
AUTHORS: Dukhin, §. 5.» Dekhtyar, M. I. 
TITLE: The role of thermophoretio and diffusive forces in the 


generation of ice crystals near cold surfaces. I. 
Thermophoretic sedimentation of ice crystals generated near 
& cold semi-infinite plate 


PERIODICAL: olloidnyy zhurnal, v. 24, no. 6, 1962, 674-677 


TEXT: The effect of thermophoresis on the motion of ice crystals is 
calculated for a semi-infinite plate Parallel to x the direction of the 
air flow. The path of the ice crystals is given by 


y?/o- + (\x - a)? /a? = 1. For the semi-axes a and b of the ellipse 
1/2 -1/2 A 
a = c/2p’ and bs c/ep, where P= (16n/30u)(k/8nm) lan, / »ns 68 - 10, 3”! 


k is the Boltzmann constant, m the mean molecular weight of the air, ? 
the mean free path of the air molecules, T, the: surface temperature, and 


C is an integration constant. The velocity distribution is Given by 
Card 1/3 
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“R= (uy? /4irx 1/2, where u is the influx velocity of air, and. the 

kinetic viscosity of the gas. The resulting graph shows that all the 

ice crystals appear on the plate at? =: 1.1 and u « 30 m/sec. It is noted 
that near the surface of dry ice and of non-evaporating solids, ice “s 
crystals form under different conditions, since occurs in the former case Jf! 
diffusion phoresis. There is 1 figure. The most important English- 
language reference is: C. Shadt, R. Cadle, J. Colloid Sci., 12, 356, 1957. 


ASSOCIATION: Institut ebshchey i neodrganicheskoy khimii AN USSK, Kiyev 
(Institute of General and Inorganic Chemistry of the 
AS UkrSSR, Kiyev) 

SUBMITTED: September 14, 1964 


Figure. 
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DEKETYAR, M.I. 


Theory of the diffusion of ixterstitial atom in ordered alloys of 
the CuPt type. Ukr. fig. shur. 8 no.2:183190 F '63. (MIRA 16:2) 


1, Institut metallofisiki AN JkrSSR, Kyev. 
(Diffusion) (Copper-p)atinum alloys} (Atoms) 
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loud drops. 
f the large drop pert of the spectrun of c 
taeda SSSR.Ser.geofis. no, 43627=647 Ap '63. (MIRA 1624) 


UkrSSR. 
° titut obshchey 1 neorganicheskoy khimid AN 
sade (Chouds--Spectra) 
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DEKHTYAR, M.e3 BUYKCV, MV. 


Fluctuations cf the number of large drops i 
Trudy UkrNIGMI no.48:21-38 ‘64 (uRA 1828) 


n stratified ¢ louds. 
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pole-plece to take any cise of specimen 

coil, wornd upon one limb of thy magnet near to the fi 

is connected) with a miuliammetir and voltmeter and the 

potentiometer and phase shifter. The potentiometer 

magnet exciting winding eve fed! from the same ac. 

magnitude nad phase of the e.m.f. produond in the search coll depends on 

amount of variable fux traversing it, and hence on the sine and 

of the steei test-plece, The search coil e.m.f. is compensated by the 
tiomete: voltage and balanced in plse by the shifter, The 


Coenon Ciesturs 


poten apparatus 
is calibrated by the use of 9 specimens, one andertempered, one normal and 
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"On Magnetic 
Phys USSR, 1, 
—iln Enehet Cf tech, Dhynca 
muacepribibty Gf undeformed crysta.a 0 
cobalt 5%) after demagnetization under tension 
The etlect aw MGMt marked at low field strengths. Hyetervais curves el 
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= The dependence on temperature (between 16? and 700° C.) of the initia a 
ovptibility. and coercivity of deformed, and of deformed and annealed, ail | @e 
} crystals Gf metooric iron (nickel tl, coball (5%, remainder iron) was studied. i|.00 
tv) © Ttwas found that the effect of temperature on initial susceptibitity of deformed ‘ a ms 
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Determination of the atate cd martensite by magnetic 
permeability. M. V. Du kthtya. VU. £. Malovitshaya, amd 
Vo 1. Shus. ZLavedsba salah. 12, tt ~ayiyidy. Peta ad 
inaguetic permeability af tempered bearing steel in the 
region of mar. valuce ol een 148 good criterion foe charac- 
terizing the state of martensite and for rapid deta. of the 
relative degtes af dispersion ef martensite crystals and 
rarer, of salt sata, The nuiy, magnetic pennealality 
of tempered Dearing ricel decreases linearly: with the 
increase im the temp. af beating i the region uf the y 
phas. It characterizes equally well the state of nuarten: 
site both in the region of undetheating and the region of 
overheating. Therefore, the deta. of hardness and of gicre 
structure cat be replaced hy detn, of the magnetic pone: 
ability. The magnetic penneability in peatlite regions. 
pte served during ¥ sharp tanderleating Was KRECACCE than 
that in stevl tempered inte martensite, regardless of the 
degtee of ite dispersion. Twenty-one references. 
WR. denn 
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| Baldina, and G. MM. Kasat niin? Zanedska Ap Aik demacnetiznt mn Hos HD a, the hatter owitebed off, and 
8-16(1040).~-In a teo-layer cylinder con st ba s the sample demagnetized auew. Tn measurements along 
sorhite core (subscript s) ani a iartensite envelope aha normal cycles, expt. points (depth of handene t layer 4 
m), the curves of the magzetic flux # against ‘ observed directly on the cross section} were founed to he 
gnetizing field strength Af have different aay naar evenly spread around the theoretical Ac US. No cuter, 

the two layers. atl a nae Lassa Tatil pe foam fg were HOD Wee milliamp.. tesp wean ,? 
@,. is still pos; at o Han, Fo ™ shied Tes ay fe 1.05; do (from SS 26 SF nn, Fousye ping 
an intermediate H, 4. = ¢, and of opposing sigus, reeutt- leeces Si, stnoothing ont the differences bet weer sunples 
ing in compendtion. On the Inisis of the Heeaity, pe = differing d_- In aneasurements along recurrent evi, 
tween H and @, ob magectivaliee alg her ale $f the sensitivity of the method ts considerably higher, x 
magnetization along recurren cychs, ainple, SycNa 0.0, O74 GN, tt netmal anh an ne. 
it, of the 2elarer cylinder over Fr, 8 renaltant © it , it aa cycle) = WN, TO, Sto aad Pa Sun te ath: 
corresponds ta AM © (eam tia) AC Te/ Ba) Hon Hee atops., inetemee an Ae cohitive te ned sump tt 2S) Saban 
(8/82) 4 Up where Poo sosdctual magactic ees 0, fa, 260°. The exptl, points comente very sunsfac- 
Sie the natin af the crawe-sectiett areas of sand my ie torily with the theoretical curve cotstrneted with 11. 
: nents, the prequactional demagnetizing | @ OLS, Ha = 4, ee = Soersteds, The superiority: af 
loader and aheare substituted for the Hanl the magnetic methad over visual obs rvatian ty tlusteated 
aH: the magnitudes t, fe, and 1/1. being const . and hy cases where the Litter inspection shawed a noemnal 
known Sef Sa can be deta. Frou 4, . The coerci- (2.1-3.8 mim.) bat the cocreitimetric As wen abueorite 
temer Gncludes a magnetizing ant a compensating coil, low (164-1N2 initliamp. as againt an expected ae gle, 
didpaned on both sides of a magnetic geedle, at blige mictogmphic exam. confirmed that in these cases the 
absence of a sample; the latter is then pl wed in the fir envelope contained ferrite. fa defective sunptes, tty 
fing to restoration of the original houndary between core and aractensite appears blurred. 
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Magnetic Detection a! Ferrite in Incomplete Harden. 
ing. L. M. Baldina. MV, Dechtier, and A. M. Gorbu- 
nov. Engineers' Digtal (American Edition), v. 4, 
Mar. 1947, p. 141. Condensed from Zavodskaja 
Laborutorija, nos, 7-8, 1046, p. 692-799. 
It is shown that temperature differences in the 
hardening process {for shafts of “40X" atec!, which 
has a demagnetization factor of 0.18 (1/d=10), 
have a marked effect on coercive force. Measurc- 
ments of thia force indicate the homogeneity of 
the material, which is an important factor in de- 
termining the quality of the product. Mcasure- 
menta are made using a “magnetometric coerci- 
meter,” which is dencribed in the following issuc 
of the Russian journal, 
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USER Magnetic Fields Feb 1947, . 
Cylinders 


“Coercive Force of Double Sheet Cylinders," M, 
Dekhtyar, 5 pp 


"Jour Physics USSR" Yo}, XI, No 2 


Explanation of the physical meaning of the de- 
magnetizing field of an inhomogeneous double sheet 
. cylinder, showing that the magnitude of the 
| demagnetizing field depends upon the geometry 
; Of layers, i.e., upon their crosa Section. 


13783 
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TTEHTYAR, MA OV. 


PA 57T20 


User /Pays Nov/Dec 1947 
Ferromenetisn 
Magnetic Measurements 


"Mametic Strain Diagram and Position of the Villari 
Point on the Magnetization Curve," M. V. Dekhtyar, 
Sci Res Inst Phys, Moscow State U, 17 pp 


"Izy Akad Nauk SSSR, Ser Fiz” Vol XI, No 6 

Author presents reaulte cf his research on the in- 
fluence of initial distribution of elementary magneti 
momenta in elastio and plastic deformed ferromagnetic 


on its magnetic properties. Used results obtained in 
atudy of strain diagrams. 
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ses. Determination of the ‘Yield Point on the Bas: of the 
} » (in Russian.) M. 


of Blengatien. 
V. Debhtler, 1. M. Beldina and V. A. Kirichkova. 
Zavodikaia Laboratanya (Ractory Laboratory), ¥- 


13, Rept. 1947, p. 1086.1069. 
Bince clongation dingrama for non alandard apect- 


curves G 
called “magnetic diagrams of elongation.’ 
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Method. (In Russian.) M. V. Dekhtyar, | 
Bhurnal Teknichsakol Fath TWourhal 
of Technical Physics), v. 17, Oct. 1947, 
p. 1111-1118. 

Method = for investigating the 
elungation of ferromagnetic materl- 
nis on the baste of the sign of the 
Increment of magnetic auiceptibility. 
This method makes It possible ty 
determine stresses corresponding to 
the bexinning of plastic deforma- 
tion of Individual grains (the limit 
of cinetielty) and also the yleld 
point. 
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"Determination of ihe Depth of Penetration of the 
Martensite Zone in Tempered Steel by Magnetic Meth- 


ods," M. V. Dekhtyar, Phys Faculty, Moscow State U, 
12 pp 


6 
oe Tekh Fiz" Vol XIX, No 12, Fe 1397-/¥07 


° Gives results of Dekhtyar's own method of calculating 
z the Strength coefficient of a monhomogeneous double- 

layer cylinder, based on fact that strength coef- . 
Zicient of such a ferromagnetic (I,, or flux, equal 0) 
is not a constant characterizing the material, but 


“age 152798 
UESSR/Physics - Steel, Tempered (Conta) Dec 49 


is determined by relation of Shell cross section and 
core. Method gives depth of penetration of martensite 
zone in tempered steel fenncaling capacity). Gives 


results for steels of various chemical compositions. 
Submitted 15 Mer 4&8, 


Wetton 3-223 
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Fervomagnetiics ee 


n 
Rhesus sae! Loop cf Magnetic Hysteresis of a 
Ais Poriass Sree in the Interval of Tem. 
Pes ystallization," M, y, Dekhtyar, 


"Dok Ak Nauk ssgp” Vol LXIX, No 4 


“periments in which the 
created. artificially in 
-65% C) by action of exter. 
Sarid of crystal forna- 
Azation period, : 
Teontovich 30 Sep 49, aang 
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Previously abstracted from original. 
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4 nearly rectangular magnetic h 
Ser. Fiz. 16, 653-63 152, ¢ hysteresis loop, Izvest. akad, Nauk S.S.S.R, 
(Ca 47 no.19:9694 *53) (NERA 6:3) 


1. M.V.Lomonosov State Univ., Moscow, 


Suggestions on how to obtain a hysteresis ] 
aH oop of rectangular 
share by heating of sample to temps just above lower limits of recrystn 
and keeping charge near to mp. Recrystn during charging occurs under 
conditions specified, 251735 
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Card 1/1. Pub, 63 = 9/10 © 


- Authors 


“Title ' 


Pardedical 3 


Abstract ’ 


Institution : 


Submitted 


‘Shear yi, Vig Dekhtyar, L. Ke; and Yurina, T. he 

Pema rire pret SR Aaa iy 

On. the method of studyl. ne tha ‘asa she toamutione an non-metalic compounds 
(ferrites) and metallic alloys 


Tav, AH SSSR ser. fiz. 18/h, 502-510, Jul - fur 1954 


A new device, develoned by one of the authors, for ssudying the menetic and 
nen-amnetic characteristics of non-metallic compounds (ferrites) an wetalucia 
alles is described. ‘ith the help of this device the following properties —#% 
ard processes can be easily cbserved or checked: phase transformations (from fm 
tha varamicretic into ferromagn:tic state and vier versa), crystal formation [i 
in. ferrites: derendence of wagnetic and electric characteristics of ferrites 
at the tenmerature of their clinkering (magn:tic perneamility and ohmic re-_ 
sistance); zradual decomposition of austenite at all stages. Eleven refer- 
ences: &-USSR; 3~German (1929-1953). Diasrams, Graphs. 


Physical faculty of MH. VW. Lomonosov University of Moscow 
Nay 13, 1954 
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"the Temperature Dependance of Magnetic Properties and the Processes 
of Ordering in Alloy Fe-Ni-Mo," 9 paper submitted at the International 
Conference on Physics of Magnetic Phenomena, Sverdlovsk, 23-31 Mey 56. 
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USSR/Negmotiem ~ Ferrémagnetism F-4 


Abs Jour : Referat Zhur - Fizika, No 5, 1957; 11.993 


Author : Dekhtyar, M.V. 
_ 


Inst : Moscow State University, USSR. 
Title : Effect of the Ordering Process on the Temperature 


Dependence of Magnetic Properties of Alloys of Fe-Ni, «Mo. 


Orig Pub : Fiz. metallov i metallovediniye, 1956, 3, Nol, 55-61 


Abstract : An investigation is made of' the temperature dependence of 
the saturation mgnetizaticn I, and the coercive force Hy 
of molybdenum-permallcy. ‘he measurements were mde with 
the aid. of an astatic thermo-mgnetometer. Tae deformed 
specimens exhibit the break on the curves, I, =f (t) in 
the interval 300 -~ 400° (serving so to speak as evidence 
of the existence of two phases with different Curie points) 
and a sharp increase in H, (of almost two orders of magni- 

( tude) 
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: 30V/e6-34 -3-49/55 
AUTHOR : Dekhtyar, NM. V. 


TITLES The Antiferromagnetic Orientation o2 the Magnetic Moments in 
the Ni,Fe Alloy (Antiferromagni tnaya oriyentatsiya magnitnykh 
momentdv v splave Ni,Fe) 


PERJODICAL: Zhurnal, Eksperimental'noy i Teoreticheskoy Figiki, 1958, 
Vol. 34, Nr 5, pp. 772 - 773 (USSR) 


ABSTRACT: The pwesent work investigates the temperature dependence of 
the saturation magnetization I_, of renanent magnetization 
I. and of the coercive force E, of the alloy Ni,Fe within a 
wide temperature interval. The sample of a diameter of 
0,5 mmto be investigated was e closed in a thin quartz 
tube which was evacuated to 10°"mm Hg , and which was anneal- 
ed in water together with thig quartz tube after having it 
kept at a temperature of 1200°C for two hours. The experiment- 
al points obtained in the heating within the range of from 
300 - 600°C only have differences of 10 - 15°C in order to 
permit a more exact determination of the form of the tem- 
perature dependence f& I, I and H.. A diagram shows the 
Card 1/3 temperature dependence of I, and Ls Within the interval 
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SOV/ 56-34-3-49/55 
The Antiferromagnetic Orientation of the Magnetic Moments in the Ni,Fe 
Alloy 


385 - 435°C the curve I_ has a level part. Within that inter- 
val the decrease of I en heating is compensated by the increase 
of I. in consequence of the formation of a close order in the 
order of atoms within the crystal lattice of the hardened dis- 
ordered alloy. Ala9 the three-fold inorease of I, within the 
interval 415 - 435 C speaks in favor of a close order, while 
I_ practically does not change within the interval from 
room temperature to 415 K. About the same way H. also changes. 
These results coincide with the anomaly of the Gemperature 
dependence of the specific heat observed within this inter- 
val. Within the narrow range of from 490 - 510 the remanent 
magnetic moment of the volume measured at the field strength 
H = 0 decreases sharply from 240 G to practically zero. The 
saturation magnetization here amounts to about 50 % of the 
value of I. at room temperature. At higher temperatures the 
saturation’at the temperatures investigated here is net 
reached and a compensation pint is observed on the curve ah 
The existence of a compensation temperature on the curve I(T 
and the appearance of negative magnetic moments above these 
temperatures speak in favor of the existence of a non-compen- 
Card 2/3 sated antiferromagnetic orientation of the spin moments. At 
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gov /56-24 -3-49/55 
The Antiferromagnetic Orientation of the Magnetic Moments ‘in the Ni,Fe 
Alloy 


about 574°C the alloy passes over from ferronagnetic to para- 
magnetic state. There are 1 figure and 6 references, 1 of 
which is Soviet. 


ASSCCIATION: Moskovskiy gosudarstvennyy universitet 
(Moscow State University) 


SUBMITTED: July 24, 1957 
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JPY SOV/126-7-3-23/44 
AUTHORS: Dekntyar, M.V. and Kazantseva, N. NM. ys 
PIT LE s Anomalous Temperature De endence Véf Magnetic Properties | 
of Alloyed Permalloy and the Effect of the Ordering 
Process on its Magnetic Transition (Anomai' naya 
temperaturmaya zavisimost' magnitnylkh svoystv 
legirovanno go permalloya i vliyaniye protsessa 
wooryadocheniya na yego magnitnoye prevrashcheniye ) 


PHERTODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 3, 
pp 453-455 (USSR) 


ABSTFACT: The authors studied the temperature dependence of magnetic 
prwperties of supermalloy on samples of 200 mm length and 
O.2 jm diameter. The samples were annealed in evacuated 
(107* mm Hg) quartz tubes at 1200°G for 2 hours. The 
disordered structure at 1200°C was fixed by quenching i3 
water. The authors measured the saturation magnetization 
I,, the residual magnetic moment I,, the maximum 
susceptibility “ and the coercive force H, between 
room temperature and 450°C. Before each meafurenent 
the sample was held for 1 hour at the required temperature. 
After each measurement the sample was apidly cooled to 

Card 1/3 room temperature. Between 300 and 450°C the expe rimental a 
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67725 
; SOV/126-7~3-28 /44 
Anomalous Yemperature Dependence of Magnetic Properties of Alloyed 
Permalloy ami the iffect of the Ordering Process on its Magnetic 
fransition 
points were determined every 10°C. Figs 1 and 2 show the 
curves of the temperature dependences of I,., I,, end 
H, obtained in this way. The authors found that on 
héating of quenched supemalloy to 300-340 0 its 
structure changed irreversibly; short-range order was 
produced in the alloy. On further heating the new 
structure underwent two magnetic transitions. The first 
(reversible) occurred at 375°C and the samples lost mos 
of their ferromagnetic properties. setween 375 and 446 Cc 
the magnetic moment in zero field was equal to zero 
(Fig 1). The coercive force of the alloy was alse zero 
after removal of the magnetizing force. The magnetic 
susceptibility was gmaller by three orders of magnitude, 
between 375 ani 448°C than the susceptibility below 375°C, 
but it was still large compared to the paramagaetic 
susceptibility. Consequently the alloy still had_a large 
_ magnetic moment when in a magnetic field. At 448°C a 
/2 second transition, to the paramagnetic state, was observed. 


uy 
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67725 
30V/126-7-3-26/44 
Anomalous ‘‘emperature Dependence of Magnetic Properties of Alloyed 
Permmalloy and the Effect of the Ordering Process on its Magnetic 
Tran sit:.or. 

There are 2 figures and 8 references, 4 of which are 
Soviet, 3 Imglish and 1 French. 


ASSOCIA ION: Fizicheskiy fakul'tet Moskovskogo gosuniversiteta 
(Physics Department, Moscow State University) Va 


SUBMITTED: December 7, 1957 


ca 
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AUTHORS: Dekhtyar, M.V. and Kazantseva, N.M. 


TITLE: Skhructural Changes and Anomalous Temperature 
Dependence of the Magnetic Properties of the Ni-Fe 
(50% Ni) Alloy 


PERIODICAL: Fizika metalilov i metallovedeniye, 1959, Vol 8, Nr 3, 
pp 412-416 (USSR) 


ABSTRACT: Investigations of the magnetic and structural faatures 
of NizFe and alloyed permalloy have been published 
(Ref i to 8). The present investigation deals with the 
temperature dependence of a high (50-% Ni) iron-nickel 
alloy. Specimens hardened from 1200°C and after annealing 
leading to ordering were used. The measurements were 
carried out on 200 mm long, 0.3 mm diameter hah pieces 
sealed in quartz tubes after evacuation to 107* mm Hg. 
After soaking at 1200°C for 2 hours the enclosed test 
piece was quenched in water. For carrying out 
measurements at elevated temperatures, the furnace, 
heated with a bifilar platinum wire heating coil, was 
placed into one of the coils of an astatic magnatometer. 
Temperature gradients in the specimen were reduced with 

Cards the aid of non-magnetic heat conductors. Fig 1 shows 
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66230 
SOV/126-8-3-14/33 


Structural Changes and Anomalous Temperature Dey endence of the 
Magnetic Properties of the Ni-Fe (50% Ni) Alloy 


curves of saturation magnetization against temperature 
for the hardened (curve a) and the hardened and annealed 
(100 hours at 480°C) alloy. Curve a shows a break at 
300 to 36C and indicates that the Curie temperature of 
the close-order structure then formed is above that of 
the disordered alloy. The formation of a close-order 
structure at about 3CO°C is clearly shown also in Fig 2, 
where coercive force and the magnetic susceptibility are 
plotted against temperature for the two states. Fig 3 
shows thc magnetic properties as functions of the 
arnealing temperature. Fig 4 shows temperature curves of 
the coercive force and maximum susceptibility of the 
alloy cooled from 1200 to 6c0°C at 5 /min and then 
quenched in water. The coercive force of the alloy 
hardened from 1200° Cc and then subjected to 100 hours 
annealing at 480°C is shown as a function of temperature 
in Fig 5. The work showed that the change of magnetic 
properties of the alloy with temperature is anomalous: 
on heating, a sharp change occurs at 300 to 360° C, 

Card 27% coercive force and saturation nagnetization nace 
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e 


and maximum susceptibility decreasing. The anomaly 
disappears when specimens are kept for 100 hours at 

about 430°C. From a comparison of the present results 
with those obtained by M.V.Dekhtyar for Niske (Ref 2,3) 
the authors conclude that at about 3G0°C a close-order 
process begins, in the initial stages of which distortions 
of the crystal lattice arise leading to an increase in 
coercive force and a reduction in the maximum 
susceptibility. Holding at 300 to ko0*C gives a 
structural state whose free energy is lower than that of 
the disordered (hardened) solid solution. This state 
persists on cooling to room temperature, and the 

anomalous magnetic-property changes required by the 
hardened alloy during the annealing are irreversible and 
persist after cooling to room temperature. There are 

5 figures and 11 references, 9 of whicn are Soviet and 

2 English. oa 


ASSOCIATION:Moskovskiy gosudarstvennyy universitet imeni 

M.V.L ° Moscow State University i i 

Card omonosova ( 8s Ww ers y men 
5 M.iV- kemMovose¥, 
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24(3) 
AUTHOR: Dekhtyar, M. V. SOV/48-23-3-2/34 


—— 


TITLE: Structural Changes and Antiferromagnetic Properties of the Alloy 
Ni,Fe and Other Alloys of the System Fe-Ki (Strukturmyye 


izmeneniya i antiferromagnitnyye svoystva splava hi,Fe i drugikh 
splavov sistemy Fe-Ni) 


PERIODICAL: Tzvestiya Akademii nauk SSSR, Seriya fisicheskaya, 1.959, 
Vol 23, Nr 3, pp 271-279 (USSR) 


ABSTRACT: The experimental results obtained in the present paper show that 
in Fe-Ni-alloys the antiferromagnetic alignment of she magnetic 
moments at temperatures below those of transition aire present in 
the paramagnetic state (Refs 10,11). A Ni, Fe-alloy and a thermally 


processed alloy of the chemical composition of super~-permalloy 
were investigated. Figure 1 shows the temperature dependence of 
I, (saturation magnetization), I. (remanent magnetization), A, 


(coercive force) andy’ wax (maximum susceptibility) or the 
disordered Ni,Fe-alloy. In the investigation of the temperature 
Card 1/3 dependence a number of anomalous effects was observed. In the 
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Structural Changes and Antiferromagnetic Properties of the SOV/48~23-3..2/34 
Alloy Ni,Fe and Other Alloys of System Fe-Ni 


case of disorderad Structure which WaS obtained by ‘tempering at 
1200° the anomalous temperature course of I, and. I. at 400° 


indicates the process of ordering, With further heating a new 
magnetic structure forms at 5100 the antiferromagnetic alignment 
of the magnetic noments, Thig transformation is unusmal, for the 
magnetic order does not disappear but it changes, This magnetic 
chenge in which a new magnetic structure foms is brought abovw’: 
by the change of the atomic structure. The Second magnetic change, 
i.e. transition to the paramagnetic state, depends on the 
preceding Processing of the élloy within the temperature range of 


agreement with those obtained by Pratt (Ref 14), Figure 2 shows 
the time dependence of I. and Hy Of the hardened Ni, Fe-alloy; 


figure 3 shows the change of I. in the heating and the tempering 
of the hardened Ni,Fe-alloys as well ag temperature hysteresis; 


- 309930002-5" 
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Structural Changes and Antiferromagnetic Properties of the SOV/48~23-3-2/34 
Alloy Ni,Fe and Other Alloys of the System Fe-Ni 


figure 4 - shows the dependence of tas I 3 and Ao of the hardened 
Ni,Fe-alloy on the annealing temperature + 


3 annealing’ figure 5 
shows the temperature dependence of I... of the hardened Ni, Fe-alloy 


in the case of irregular heating; figure 6 shows the course of 
temperature of a and I, in ‘he heating and ths ceoling of the 


alloyed permalloy; figure 7 shows the temperature course of a 

and > ee in the heating and the cooling of the alloyed permalloy. 

There are 7 figures and 23 references, 15 of which are Soviet. 
ASSOCIATION: Fizicheskiy fakul’ tet Moskovskogo 0s. universiteta im. 


Mo Vo. Lomonosova (Physics Department of Moscow State University 
imeni M. V, Lomonosov) 
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33686 
: 5/058/61/000/012/ 973/88: 
PY UZOD =—« HO our I ee A058/A101 
AUTHORS : Dekhtyar, M. V., Kazantseva, N. M. 
en ae 
TITLE: Anomalous temperature dependence and irreversible changes in magneti* 


properties of Ni-Fe alloy (50% Ni) 


Fizika, no. 12; 1961, 391; abstract 12746 


PERIODICAL: Referativnyy zhurnal, 
. Novosibirsk, Sib, otd. 


(v sb, "Magnitn. struktura ferromagnetikov" 
AN SSSR, 1960, 177 - 184) 


TEXT; With the eid of an astatic magnetometer the tempera-ure dependences 
of saturation magnetization Is residual magnetization Ty» maximam magnetic per~ 
meability Amnax and coercive force Ho of half-and-half We-Ni alloy were studiea 
in specimens subjected to hardening at 1,200°C and ordering annealing at 480°C 
for 100 hours. In the range between 300°C and 360°C nardened specimens evince ; 
magnetic-property anomalies (a break in the I, curves, peaks of 1, and Hy, a 2ip vA 
ofpnax ) associated with the process of snort-range order formation in the dis- 
ordered alloy. Short: range order is not disturbed 4ncident to subsequent cooling 
of the alloy held at 760° for a while. The indicated anomalies were not ot- 
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Served in specimens annealed at 480°. 


L. Boyarskiy x 


[Abs:racter's note: Complete translation] 
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